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FLUID DELIVERY APPARATUS 

This is a continuation application of Ser. No. 
07/642,208. ?led Jan. 16, 1991, now US. Pat. No. 
5,169,389, which is a continuation in part of Ser. No. 
07/367,304 Filed Jun. 16, 1989 which has now issued to 
US. Pat. No. 5,019,047 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates generally to ?uid deliv 
ery devices. More particularly, the invention concerns 
an improved apparatus for infusing medicinal agents 
into an ambulatory patient at speci?c rates over ex 
tended periods of time. 

DISCUSSION OF THE INVENTION 

Many medicinal agents require an intravenous route 
for administration thus bypassing the digestive system 
and precluding degradation by the catalytic enzyme in 
the digestive tract and the liver. The use of more potent 
medications at elevated concentrations has also in 
creased the need for accuracy in controlling the deliv 
ery of such drugs. The delivery device, while not an 
active pharmacologic agent, may enhance the activity 
of the drug by mediating its therapeutic effectiveness. 
Certain classes of new pharmacologic agents possess a 
very narrow range of therapeutic effectiveness, for 
instance, too small a dose results in no effect, while too 
great a dose results in toxic reaction. 

In the past, prolonged infusion of ?uids has generally 
been accomplished using gravity ?ow methods, which 
typically involve the use of intravenous administration 
sets and the familiar bottle suspended above the patient. 
Such methods are cumbersome, imprecise and require 
bed con?nement of the patient. Periodic monitoring of 
the apparatus by the nurse or doctor is required to de 
tect malfunctions of the infusion apparatus. 

Devices from which liquid is expelled from a rela 
tively thick-walled bladder by internal stresses within 
the distended bladder are well-known in the prior art. 
Such bladder, or “balloon” type, devices are described 
in US. Pat. No. 3,469,578, issued to Bierman and in U.S. 
Pat. No. 4,318,400, issued to Perry. The devices of the 
aforementioned patents also disclose the use of ?uid 
?ow restrictors external of the bladder for regulating 
the rate of ?uid ?ow from the bladder. 
The prior art bladder type infusion devices are not 

without drawbacks. Generally, because of the very 
nature of bladder or “balloon” con?guration, the de 
vices are unwieldly and are difficult and expensive to 
manufacture and use. Further, the devices are some 
what unreliable and their ?uid discharge rates are fre 
quently imprecise. 
The apparatus of the present invention overcomes 

many of the drawbacks of the prior art by eliminating 
the bladder and making use of recently developed elas 
tomeric ?lms and similar materials, which, in coopera 
tion with a, plate-like base de?nes a ?uid chamber that 
contains the ?uid which is to be dispensed. The elasto 
meric ?lm membrane controllably forces fluid" within 
the chamber into ?uid ?ow channels provided in the 
base. In one form of the apparatus of the invention, a 
thin, planar shaped ?ow rate control member is strategi 
cally located within the chamber to precisely control 
the rate of ?ow of the liquid toward the ?uid ?ow 
channels. The ?ow rate control member can be very 
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2 
thin and can be selected to have a very precise degree of 
permeability so that the rate of ?ow of ?uid into the 
?uid ?ow channels can be controlled with great accu 
racy. 
The use of state of the art thin membranes and ?lms 

permits the construction of compact, low pro?le, lami 
nated structures which are easy to use and inexpensive 
to manufacture. When the devices of the invention are 
to be used with ambulatory patients they are con 
structed of ?exible materials and are provided with a 
thin adhesive backing which permits the device to be 
conveniently self-affixed to the patient’s arm or other 
parts of the body. 
The apparatus of the invention can be used with mini 

mal professional assistance in an alternate health care 
environment, such as the home. By way of example, 
devices of the invention can be used for the continuous 
infusion of antibiotics, hormones, steroids, blood clot 
ting agents, analgesics, and like medicinal agents. Simi 
larly, the devices can be used for I-V chemotherapy and 
can accurately deliver ?uids to the patient in precisely 
the correct quantities and at extended microfusion rates 
over time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apparatus for expelling ?uids at a precisely controlled 
rate which is of a compact, low pro?le, laminate con 
struction. More particularly, it is an object of the inven 
tion to provide such an apparatus which can be used for 
the precise infusion of pharmaceutical ?uids to an am 
bulatory patient at controlled rates over extended peri 
ods of time. 

It is another object of the invention to provide an 
apparatus of the aforementioned character which is 
highly reliable and easy-to-use by lay persons in a non 
hospital environment. ' 
Another object of the invention is to provide an appa 

ratus which can be factory pre?lled with a wide variety 
of medicinal ?uids or one which can readily be ?lled in 
the ?eld shortly prior to use. 
Another object of the invention is to provide an infu 

sion device in which ?uids can be delivered either at a ' 
?xed rate or at variable rates and one which is opera 
tional in all altitudes and attitudes. 

Still another object of the invention is to provide an 
apparatus of the class described which is soft, conform 
able and compliant so as to readily conform to the pa 
tient’s anatomy proximate the point of infusion. 
Yet another object of the invention is to provide an 

apparatus as described in the preceding paragraph 
which is provided with a thin, ?exible foam backing 
with adhesive for self-attachment. The apparatus can be 
unobtrusively worn under clothing. 
A further object of the invention is to provide a low 

pro?le, ?uid delivery device of laminate construction 
which can be manufactured inexpensively in large vol 
ume by automated machinery. 
Another object of the invention is to provide a device 

of the character described in which ?uid is dispelled 
from the apparatus through either an integral infusion 
needle, or through a luer type connector, by a thin, 
distendable membrane cooperatively associated with a 
thin, plate-like base. ' 
Another object of the invention is to provide an appa 

ratus of the aforementioned character in which the 
distendable member is permeable to gases at least in one 
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direction, whereby gases within the medicinal agent can 
be released from the ?uid chamber and not injected into 
the patient. 

Still another object of the invention is to provide an 
apparatus as described in the preceding paragraphs in 
which the rate of ?uid flow from the apparatus is pre 
cisely controlled by a thin planar shaped, ?uid permea 
ble member which forms a part of the low pro?le, lami 
nate construction of the apparatus. 
Another object of the invention is to provide a ?uid 

delivery device embodying an iostropic distendable 
membrane with a uniform modulus of elasticity which 
cooperates with a base to de?ne a ?uid chamber having 
a ?uid outlet in communication with dispensing port for 
dispensing ?uid from the device and including a ?ow 
control element disposed intermediate the ?uid outlet 
and the dispensing port. 

Still another object of the invention is to provide a 
device as described in the preceding paragraph in 
which the ?ow control element comprises a restriction 
which controllably restricts the ?ow of ?uid between 
the ?uid outlet and the dispensing port. 
A further object: of the invention is to provide a ?uid 

delivery device embodying a distendable membrane 
assembly which cooperates with a base to de?ne a ?uid 
chamber having a ?uid outlet in which the distendable 
membrane assembly is of multilaminate construction 
being made up of a plurality of individual members or 
layers which cooperate to controllably urge ?uid 
within the ?uid chamber outwardly of the ?uid outlet 
of the device. 
Another object of the invention is to provide a ?uid 

delivery device of the chamber described in the preced 
ing paragraph which includes a rate control membrane 
and in which the base is provided with a multiplicity of 
micro-channels for conducting ?uid to the rate control 
membrane at precise rate over a predetermined active 
area. 

A principal object of one form of the invention is to 
provide a novel agent formulation dispenser adopted 
for use with a slightly modi?ed version of the basic ?uid 
delivery device of the present invention for administer 
ing an aqueous solution containing selected drugs or 
other chemical compounds at a controlled rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a generally perspective view of one form of 
the ?uid dispensing apparatus of the invention. 
FIG. 2 is an exploded, generally perspective view of 

the apparatus of FIG. 1. 
FIG. 3 is a top view of the apparatus partly broken 

away to show internal construction. 
FIG. 4 is an enlarged cross sectional view taken along 

lines 4-4 of FIG. 3. 
FIG. 5 is a cross sectional view taken along lines 5-5 

of FIG. 4. 
FIG. 6 is a fragmentary view taken along lines 6-6 

of FIG. 4. 
FIG. 7 is a cross sectional view taken along lines 7-7 

of FIG. 4. 
FIG. 8 is a view similar to FIG. 4, but illustrating the 

separation of the molded needle cover from the device. 
FIG. 9 is a cross sectional view taken along lines 9-9 

of FIG. 8. 
FIG. 10 is a generally perspective exploded view of 

another embodiment of the ?uid dispensing apparatus of 
the present invention. 
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FIG. 11 is a top view of the apparatus shown in FIG. 

10. 
FIG. 12 is a cross sectional view taken along lines 

12-12 of FIG. 11. 
FIG. 13 is a cross sectional view taken along lines 

13-13 of FIG. 12. 
FIG. 14 is a cross sectional view taken along lines 

14-14 of FIG. 12. 
FIG. 15 is a fragmentary view taken along lines 

15-15 of FIG. 12. 
FIG. 16 is a view similar to FIG. 12, but showing the 

molded needle cover separated from the device. 
FIG. 17 is a greatly enlarged fragmentary view illus 

trating the method of ?uid ?ll of the apparatus of this 
form of the invention. 
FIG. 18 is a generally perspective exploded view of 

another embodiment of the apparatus of the present 
invention. 
FIG. 19 is a fragmentary top view of the apparatus of 

this form of the invention. 
FIG. 20 is a cross sectional view taken along lines 

20-20 of FIG. 19 
FIG. 21 is a cross sectional view taken along lines 

20-20 of FIG. 19. 
FIG. 22 is a generally perspective exploded view of 

still another form of the apparatus of the present inven 
tion. 
FIG. 23 is a plan view of the apparatus of FIG. 22 

partly broken away to show internal construction. 
FIG. 24 is a greatly enlarged fragmentary perspective 

view of a portion of the apparatus illustrating the ar 
rangement of the rate control membranes of the device. 
FIG. 25 is a cross sectional view taken along lines 

25-25 of FIG. 23. 
FIG. 26 is a fragmentary view taken along lines 

26-26 of FIG. 25. 
FIG. 27 is a cross sectional view taken along lines 

27-27 of FIG. 25. 
FIG. 28 is a cross sectional view taken along lines 

28-28 of FIG. 25. 4 

FIG. 29 is a fragmentary, cross sectional view similar 
to FIG. 25, but showing the needle cover separated 
from the apparatus of the invention. 
FIG. 30 is a generally prospective, exploded view of 

still another embodiment of the present invention. 
FIG. 30A is a fragmentary plan view taken along 

lines 30A-30A of FIG. 32 showing the internal con 
struction of the apparatus of FIG. 30. 
FIG. 30B is an enlarged cross-sectional view of the 

circled area shown in FIG. 32. 
FIG. 31 is a fragmentary, generally perspective view 

of the circled portion of the ?ow rate control membrane 
as shown in FIG. 30. 
FIG. 32 is a cross-sectional view of the apparatus 

shown in FIG. 30. 
FIG. 33 is an exploded, generally perspective view of 

still another form the apparatus of the invention. 
FIG. 34 is a fragmentary plan view of the ?uid outlet 

portion of the apparatus of FIG. 33, partly broken away 
to show internal construction. 
FIG. 35 is a cross-sectional view taken along lines 

35-35 of FIG. 34. 
FIG. 36 is a cross-sectional view taken along lines 

36-36 of FIG. 34. 
FIG. 37 is a cross-sectional view taken along lines 

37-37 of FIG. 36. 






























